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TITLE: Chreme plating of aluminum end megnesium allcys

PERIODICAL: Referativnyy zhurnal, Mashinostrsyeniye, nc. 8, 1961, 97, absiract
’ 8B735 (V sb. "Vopr., teorii khromir.” Vil'nyus, Gospeclitizdat LitSSR,
1959, 151 - 163, Diskus,, 177 - 191)

TEXT: The Moskovskiy institut tsvetinykh metallov l zolcta {Moscow Instituwm
of Nonferrous Metals and Gold), based on laboratory and production tests, has es-
tablished the optimum conditions for the protective-ornamental and hard chrcme
plating of aluminum and magnesium alloys., The meximum adhesion and optimum cor-
rcsion resistance of chrome platings on aluminum and its allcys are obtained in
the following way: careful surface preparation (grinding, pelizhing, cathods de-
greasing in weak alkali scluticne, ptckling and clarification); applicaticn cf a
thin and compact zinc film by dipping in a concentrated zinc sclution with the ad-
dition of modifiers - ferrous chlcride, Seignette's salt, zodium nitrite; nickel
plating prior to chrome plating in 2an ordinary electrolyte at 40 .45°C, pH 5.6,
current density 1.5-2,0 amp/dm® with subsequent Z0-minutesz hea'ing at 320-3300C in
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8/123/61/000/008,/005,/01%
Chrome plating of aluminum and magnesium alloys AOGL /104

& vacuum or deoxid'zing atmosphere (Ni-thickness for light-duty conditions should
be 10 /4, for heavy.-duty conditions the aggregate thickness of the NL+Cu+Ni coat
should be some 50 fLwith a thin chromium layer), For magnesium and is alleys the
." following technology is recommended: electrolytic degreasing in ordinary alkali
solutions; 1.2 minutes pickling in a soluticn consigting of Crux - 180, NaN -70,
CaFy - 2.5 gram/liter (foundry alloye in 85% HaFOy); 2 minutes Retivation at’rcom
temperature in a solution of 85% H;Pou - 250 milliliter/liter + KHF, - 100 gram/
liter; application of a 2,5-3 j& zIne fiim by dipping for 7-9 min. at 85-909C In
& solution consisting of; 2nS0, . TH,0 - b5, NayPy07 - 210, KF - 2H 0 - 7, Na,CO
Y. 5 gram/liter; copper plating in a cyanogen electrolyte at 65-70°C, pH 1222-12. s
12t a current density of 4 amp/dm® during the firs:t 30 sec,, then 1.2 amp/dm® (a
. layer of 1 - 3 |\ ensures a stabls adhesion of a 100-150 W chromium layer); chrome >
fxplatiné for the protection from mechanical wear at 55°C’'and a current density of 50
_4khmp/dm , for the protection from corrosion at 70°C and 30 amp/dma. Corrosion tests
".sHowed that a satisfactory protection of magnesium allays only warranted at an
¢5§ggregate thickness of the Cu+Ni4Cr layer of 5OfL, the Ni.layer being 20};.

L. Kamionskiy

Complete translation]
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S0V/122-59-2-23/34
AUTHORS : layner, V.I., Doctor of Technicai. Sciences, Professor
Konstan inova, G.8., @Zngineer

TITLE: Copperi.fsing_anq. Nickel Plating Magne sium Alloys

PERTODICAL:Vestnilc Mashinostroyeniya 1959, Np 2, pp 62-65 (USSR)

2) Degrease electrolytically in a soluticn of
23 gramme/litre NapC0z, 16 g/1 Na0H at room temperature
with current density 10 amps/decimetre

3) Rinse in warm and in cold water.

4) Pickle in a solution: 180 g/1 Gro s 30 g/1 NalNO3,
2.5 g/1 CaF2 at room temperature for 1 g 2 minates.
Cast alloys are pickled in 85¢ H3P04.

5) Rinse in sold water.,

6) Activate in g solution: 250 mm/1itpe HzP0,(85%),
100 g/1 KHF, at room temperature for 2 minutes.
Rinse in cold water.

)
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B0V/1i22-55-2-23/324
Copperising and Nickel Plating Magnesium Alloys
8) Dip deposition of zinc from & solution:
45 g/1 ZnS04'7Hp0, 210 g/i HangO?, 7 /1 KiF21000,
2 8/1 NapC03z at temperature 85 to 90CC for 7 to 9 win.
9) Rinse in cofd water.
10) Copperise in cyanic electrolyte consisting of:
41 g/1 CuClN, 5] g/l NaCH (combined), 5.6 g/1 NaClN (free),
50 g/1 NapCO3 and 45 g/1 KNaCyHy0g-HpO0 at temperature
of 659 to 700C, pH = 12.2 to 12.8. ihe surrent density
is held at 4 amps/dm® for 30 seconds and further
deposition to a given thickness should proceed at
1 to 2 amps/dm2.  For depcsition of thick layers
copperising can be combined in cyanic and scid
electrolytes.
Nickel and chrome plating both for protective and
decorative purposes should broceed in usual electrolyte
and at usual conditions after deposition of the copper
as above. Graphs are given of loss in weight of
magnesium alloy wversus time of pickle (Fig 1): dependence
of the thickness of zinc cocating on temperature for a
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S0V/122-5G-2-.23/34
Copperising and Nickel Plating MHagnesium Alloys

7 minute dip (Fig 2); on time of dip held at 70°C (Fig 3)
and on time of activation (Fig 4). Rate of outgassing
of hydrogen in a 1% salt solution for different
Thicknesses of copper and nickel coatings is shown in

. Mg 6, using apparatus as in Fig 5. There are 6 figures,
2 tables and 5 English references.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7

e A A AR SR ST AR < np i S R R R TR

5 .-

30V/ 122-5G-5-212/ 32

AUTHORS: kgyner, VoI.; Doctor of Technical Sciences, Frofessor,
and Pahchenko, I.I., Engineer

TITLE: Nickel Plating in Fluoroborate Electrolyte
(Nikelirovaniye vo ftorboratnom elektrolite)

PERIODICAL:Vestnik mashinostroyeniya, 1959, Nr 5, pp 65-68 (USSR)

ABSTRACT: An experimental study is reported concerned with the
effect of each of the main factors on the nickel
Plating process in fluoroborate electrolytes. The
solution of hydrofluoboric acid was prepared from
hydrofluoric and boric acids by mixing the latter
into the former in small doses accompanied by stirring
and external cooling. Small doses of nickel carbonate
were added accompanied by cooling. Concentrates with
a specific gravity of 1.5 containing 180 g/litre of
nickel can be obtained as fluoroborate of nickel,
The fluoroborate of nickel has the formula
Ni(BFy),.6Hg0. A method of analysis was used
proposeﬁ by Ryss, I.G. ("The Chemistry of Fluorine
and its Anorganic Cempounds" Monograph; Goskhimizdat,
1956)., Nickel was determined by the alkaline solution
card 1/5 of di-methylglyoxime. 500 milli.-litres of diluted
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SUV/122~59~5~22/32
Nickel Plating in Fluoroborate Electrolyte

concentrate were used in each test with a nickel
anode and a cathode of copper, iron or brass foil.
The current efficiency was measured with a copper
coulometer., The specimens were electro-chemically
degreased, pickled in nitric acid (copper; brass)
or hydrochloric acid (iron), washed 1in water then
in alcohol, dried, cooled and weighed. Before immersing
in the plating bath, the specimens were pickled in a
10% solution of sulphuric acid, washed in mains water
and finally in distilled water. After plating, the
specimens were washed in cold and hot water and in
alcohol, dried, cooled and weighed. The curves of
voltage against current density were plotted from
measurements by the compensation method using a
platinum disc cathode soldered into molyhdenum glass.
Before taking the readings, the cathode was covered by
a 5 mieron coat of copper from a sulphuric acid
electrolyte. The deposited nickel was removed in hot
Card 2/5 50% HNO3 or by anodic dissolution in 50% H,S0y.
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50V/122-59-5=-22/32
Nickel Plating in Fluaoborate Electrolyte

The anode was a disc of non-passivated nickel.

Examining the effect of nickel salt concentration an

increase from 1 N to 3 N solutions at a pH of 3.0

and 50°C increases the permissible current density.

Deposits of 25 microns are obtained without burns and

dendrite formation at the corners. Further increase

of concentration is not profitable. The concentration

of boric acid has no effect on the current efficiency

and the quality of the deposit. Solutions with a

small excess of beric acid (10 g/litre) are more stable.

The effect of chlorine ion concentration was studied

by using electrolytes without chlorine ions and those

with 15, 30 and 50 g/litre NiCla.6H20. Without chlorine

ions, the quality of the deposit deteriorates, pitting

increases, the current efficiency diminishes and the

permissible current density drops. 15 g/litre is the

best concentration. A temperature increass is

beneficial by reducing ponlarization. The permissible

current density increases and the uality of the deposit
Card 3/5 improves up to a tzmperature of 60°C. The pH value was
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50vV/122-59-5-22/32
Nickel Plating in Fluorcborate Electrolyte

studied in the range between 1 and 5. At a value of 4
and above the solution becomes unstable, At values of
1 and 2 the deposit contains much small pitting. The
optimum value is 3. The buffer properties were studied
at a temperature of 20 c by adding to fresh samples of
50 millilitre of electrolyte quantities of 10; 20 and
30 millilitre of 0.,2N solution of NaOH and 0.2N solution
of HCl and the measurement of the pH value of the
solution by the quinhydron method., The elactrolytes
differed in the nickel, boric acid and chloride content.
Sulphuric acid electrolytes were examined alongside

the fluoroboratz eleztrolytes. It was shown that
fluorcborate electrolytes have a substantially greater
buffer property than sulphuric acid electrolytes with
buffer admixtures. The stability of the elsctrolyte

of the optimum composition, after plating under optimum
conditions,was judged by analysis for nickel, fluorine,
boron and the pH value after 100 ampere-hours. A very
good stab:11ty was observed, The anonde to cathode
surface ratio was varied between 8:1 and 1l:1.

S
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S0V/122-59=-5-22/32
Nickel Plating in Fluoroborate Electrolyte

After 300 ampere-hours per litre of electrolyte, the
nickel;, both forms of fluorine and boron contents did
not change. The pH value rose from 3 to 3.4, The

anode and cathode polarizations were plotted (Fig 6).
The adhesion of deposits on iron, brass and copper
specimens was judged by bending over 180° until fracture
and by heating to 150°C, Deposits of 10, 30, 60, 100
and 500 microns were tested, Except in the thickest

deposit, no delamination was found., In deposits
beyond 30 microns, porosity was not observed. There
are 6 figures; 1 table and 11l references, 8 of which
are English, 2 Soviet and 1 French.
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LAYNER, V.I1., pref., dekter tekhn. nauk;KONSTANTINOVA, G.5., inzh,

; Copper and nickel plating of magnesium alleys. Vest, mash, 39
.o no,2:62-65 * '59, (MIRA 12:3)
: (Copper plating) (Nickel plating) (Mdgnesipm alleys)
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. SHREYDER, Aleksandr Tiktorovich, dotsent, kand.tekhn.nauk; LAINER, V.I.,
prof., doktor tekhn,pauk, retsenzent; ZARRTSEIY, Ye,M., kand.
tekhn.nauk, retsenzent; ARKHANGRL'SKAYA, M.S., red.izd-va;
ISLENT'YEVA, P.G., tekhn.red.

{oxidation of aluminum and ite alloys] Oksidirovanie aliuminiia
1 ego splavov. Moskva, Gos .nauchno-tekhn,izd-vo 1it-ry po chernoi
i tsvetnol metallurgii, 1960, 220 p. (MIRA 13:9)
(Aluminum) (Metallic films)
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s/122/60/000/002/016/018
A161/A130

AUTHORS ¢ Layner, V. T., Doctor of Tachnical Sciences, Professor
Yu. A., Engineer

TITLE: Electrodepositing thick layers of nickei-cobalt
.74

|
PERIODICAL: Vestnik mashinostroyeniya, no. 2, 1960, 73 - 76

TEXT: A new method is used by some Anglo-Scandinavian companies for pro-
ducing die-casting and press moids for plastics - by electrodepositing 3 - b mn
deep nickei-cobals alloy lavers of above HR. 40 nardness. The advantages of tihe
method are obvious, and the conventional mechanical waking sometimes takes a high-
1y skilled ergraver a whole year %o carve 4 complex die. The method belng the
result of 1l years studies, is a panent. Experimental data concern the effect of
different reia-ive concen’rations of Ni and Co sal®s in the elecrolyte on =ne
deposite composition at different currenr densities; the effect of pii and s3ir-
ring (by air tlown through a perforated pipe); the effect of different combina-
tions of ancde and cathode metals., Tne test results were ootalned with separate
anodes of Ni and Co and separa%e current supply to them, in a combination with 2
12 v 2(&5 (VSA-5) selenium recuilier fer wne current source and a 6 v aclid storaze

Card 1/3
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8/122/60/000/002/016/018
Elecirodepositing thick layers of nickel-cobalt alloys Al161/A130

kattery connected to i%s terminals, and theostats for controlling the currents.

The electrolyzer was a glass vessel of 7 liter capacity, 1In view of li:itle differ-
ence betwean the N1 and Co electrochemical equivalentz different metal composltions
were produced by curran® supply variations, e.g., 3C% of ithe total current was
supplied to the Co anode having 304 Co in *he atloy, Several experiments were
carrled out, bstween 2 ard 12 days durasion, Concentrated Co30) was added by drops
intc the bath to maintain z constant slectrolyne coemposition, but it was praciical-
ly impossibkle by such means, Layesrs of 3 - 4 mm were obtained with dendritic
struciure, and banded. Analogous bandedness had been frequently stated previously
when organic gloss agents were added irmtc nickel electroiyte (Refs. 3 and 4). The
bands were wide and narrow. The wide bands are supposed to be due %o electrolyte
composition variations with time {(mainly the Co and Ni salts content), and the many
narrow bands by cycles in cathode process, i.e., periodlcal oxide formations. The
temperature, current density, stirring, Ni and Co concentrations and the effect of
buffer compounds affecting the pH in the cathode layer, seems to be the reason why
the bands were not found thrcughout the entire photo-micrographs but in spots (for
the current density was not equal throughout). The deposite hardness depended
clearly on the Co content and rose up to 40% Co,, to RC 40, then remained practical-

Card 2/ 3
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- 8/122/60/000/002/016/018
Electrodepositing thick layers of nickel-cobalt alloys  +Al61/A130 .
ly constant. Higher hardness was reached with electrolytes containing ammonium
_ sulfate, but only in single cases. There are 8 figures and 4 references: 2 So-
viet-bloe and 2 non-Soviet-bloc, The references to the Englishslanguage publica-
- tlons read as follows: A, John, Henricks, Trans. Electrochem. Soc., v, 82, 1943,

C. B. F. Young and Clifford Struyk, Trans, Electrochem, Soc., v. 89, 1946, <

Fig. 1. The effect of Co content in

electrolyte and current density on "7"15’2 3
the deposite composition. : %zg.wF L L ""‘"5;“
S Jo4r b= ,,

Legend: 1 - Co content in g/liter; gwfg 1/:3/ 5‘“5#"'
2 - The composition of deposited - B raZd =]

alloy; 3 - Current density, 370‘” 1

2 3 80420,
amp/dm=, & oo v
' M W W Ny A
} Codepranue Co 8 pacmbope .
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LAYNER, V,I.; VE.ICHKO, Yu.A.

Electr>forming of nickel-cobalt allo
y inserts for casti
prassing plastic products, Sbor, nauch, trud, GINTS;ET&%Tand
no,33:405-420 '60. (MIRA 15:3)
(Electroforming) (Nickel-cobalt alloys) .
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SHLUGER, Mikhail Aleksandrovich, kand. tekhn. nauk; LAYNER, V.I., dektor
tekhn. nauk, prof,, retsenzent; KUNIN, P.A.,inzh,, red.; SMIRNOVA,
G.V., tekhn, red.;GORDEYEVA, L.P., tekhn, red.

[Accelerating and improving the chromium plating of machine parts]

Uskorenie i usovershenstvovanie khromirovaniia detalei mashin, Mo-

skva, Mashgiz, 1961, 139 p. (MIRA 14:12)
(Chromium plating)
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8/123/62/000/006/009/018
AOGL/A101

AUTHCR: Layner, V, I,
ey e e

TITLE: . Brass plating

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 6, 1962, 43, abstract
68212 (V sb. "Elektrolit. osazhdeniye splavov", Moscow, Mashgiz,
1961, 129-141)

TELT: The author analyzes the maln eontemporary informiation on the brass
plating process He presents data on equilibrium and cathode potentlals of cop-
per and zinc in salutionsof simple and complex salts and on the effect of the
concentration ‘of free cyanide on the composition of the brass deposit. The
author mentions the method of electrolyte preparation, anodes employed, recommend-
ed electrolytes and their conditions. The following composition is most widely
used (in g/1): copper (in the form of CuCN) - 20, zinc (in the form of ZnO) -
7.5, NaCn (free) - 10, NasS03 - 10, NHjOH (258) - 0.25, at a current density of
0.3 - 0.5 amp/dm°, a temperature of 30 - 40°C and a pH-value of 11. To accelerate
the brass plating process {by way of increasing the current efficiency and the
current density) it is necessary to maintain in the electrolyte a high concentra- V/
vieon of solia

Card 1/2 —
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8/123/62/000/006/009/018
Brass plating A004/A101

tlon of sodium cyanide and copper cyanide, Moreover, it is necessary to add
zine in the form of its oxide and a considerable amount of caustic soda to
increase the electric conductivity and reduce the activity of the zinc ilons,

The author presents the composition of such an electrolyte (in g/1) and its
operating conditions: NaCN (total) - 90-135. CuCN - 75 - 105, NaOH - 45 - 75,
Zn0 - 3 - 9, excess NaCN - 4 - 19, The Cu-to~Zn ratioc in the electrolyte is
from 10:1 to 20:1, the temperature 75 - 9500, the cathode current density is
2.5 - 5.5 amp/dm?. The cathode deposit varies from 75 to 83% Cu(the rest being
zine) and has a satisfactory cuter appearance. In this electrolyte, the current
efficiency somewhat decreases with an increase of current density and free
cyanide content, however, the absolute values of the current efficiency and
admissible current densities by far exceed those of the electrolytes used usually,
The author describes an electrolyte control to systematically determine the
copper, zinec and free cyanide content and pH. He gives an account of brass

plating in non-cyanogen electrolytes. It is emphasized that, hitherto, there are
. no full-value substitutes for cyanogen electrolytes. Therefore, non-cyanogen L//
) electrolytes should only be used in extreme cases, i.e. for coating unimportant _2

parts,

[Abstracter's note: Complete translation]
Card 2/2
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5/123/62/000/006/G05/018
AOOIt/A101

AUTHOR: IEQEEQL_ALL;LL__“
TITLE: Electrodeposition of copper-tin alloys

PERTODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 6, 1962, 41, abstract
68203 (V sb, "Elektrolit. osazhdeniye splavov", Moscow, Mashgiz,

v 1961, 161-172)

TEXT: The author presents the results of investigating the conditions of
electrodeposition of copper-tin alloys, these investigations being carried out
: by different research workers, It is shown that the composition of copper-tin
i alloys is mainly regulated by the copper and tin salt ratio in the electrolyte
» (from cyanostannate electrolytes, copper is better deposited on the cathode than
T tin). If the free cyanide content is increased, the copper content in the
cathode deposition decreases and the tin content increases. Free alkali affectis
the deposition composition in an cpposite way. Copper-tin coatings are deposited
at a temperature of 65 + 2°C, an optimum current density of 2 - 5 amp/dmg. For
the application of bronze coatings with a low tin content, bronze anodes are
used, while for white bronze coatings split anodes are employed, the current

S~
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s/123/62/666/6C6/005/018
Electrodeposition of copper-tin alloys AOOM/A101

density being regulated. A bronze sublayer with 10 - 124 Sn under a nickel and
chromium coating ensures better protection than a copper sublayer d the same
thickness, Bronze coatings with 20 - 225 Sn show a high resistance to tarnish-
ing and with subsequent chrome ‘plating they preserve well the outer aspect of
the article, The use of a bronze sublayer permits the reduction of the thickness
of the nickel coating and, in some cases, even its substitution,

[Abstracter's note: Complete translation]
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s/123/62/ooo/006/010/018
ACOL/A101

AUTHOR: Layner, V. I.
TITLE: Tin-zinc and tin-cadmium alloy coatings

PERIODICAL: Referativnyy zhurnal. Mashinostroyeniye, no. 6, 1962, 43, abstract
68213 (V sb. "Elektrolit. osazndeniye splavov". Moscov, Mashglz,
1961, 173-185)

TEXT: The author ipvestigated the electrodeposition conditions of tin-zinc
and tin-cadmium alloys. To obtain an alloy of 75% Sn and 25% Zn composition, the
autnor recommends an electrolyte in which the sodium cyanide has been replaced

by trilon & (B) (in g/1): Na,5n03 - 3H0 - 70, ZnC03 - 1.5, NaCOH - 10, trilon B -
50 ml/1, at a {emperature of 7OOC, a cathode current density of 2 amp/dm and an
anode density of 1.5 - 2 amp/dmz. To obtain an alloy wizh 80% -Sn and 204 Zn,

the following pyrophosphate electrolyte is recommended: K6[Sn(P2O7)2] - 0.05 n;
K5[Sné?207)2] - 0.55 n; KuPp07 (free) - 1.2 n; glue - 1 g/1, at a temperature
of 60°C and a current density of 2 amp/dme. Anodes of 80% Sn and 20% Zn compo-
sition are used. The author analyzes the effect of the electrolyte and electro-
lysis conditions on the current efficlency in deposition of tin-zinc alloys and
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also the electrolyte compositions and conditions for the production of tin-
cadmium coatings with 25 and 50% Sn. The corrosion tests carried out showed
that coatings with 67% Sn and 33% Zn or 76% Sn and 24% Zn alloys are charac-
terized by high protective properties and can be recommended for the corrosion
protection of parts under tropical conditions (which is also the case for Sn-Cd
coatings) .

[Abstracter's note; Complete translation]
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AUTHOR: Layner, V. I..
' TITLE: ‘Galvanic coating of bushings from antifrictien aluminum alloys with

a lead-tin layer

PERIODICAL: Referativnyy zhurnal, Metallurglya, no. L, 1962, 107, abstract 41653
(Vv sb. "glektrollit, osazhdeniye splavov, Moscow, Mashglz, 1961,
185 - 197)

1 TEXT: Bimetallic (steel-aluminum antifriction alloys) Journal bushings may

be electrolytically coated with an alloy of 8 - 10% Sn-Pb. The composition of

. the hydrofluoboric electrolyte (in g/liter) is: Sn 10, Pb 90, HEFppee 40, H3BO3

g 25, gum 0.5; Dg 2 amps/dm?, temperature 20°C, The Sn content in the cathodlc

s deposit Increases as the Sn content in the electrolyte and the D are increased. /}/
A reliable cohesion between the Al- and Pb-Sn alloys 1s ensured as result of a

. careful preparation of the surface. The preparation includes the dipping in a

sodium zincate solution and the electrodeposition of an intermediate Ni layer with
a 30 minute heating at 200 - 220 C. The depositlon of a Cu coating from a cyano-

<5 Card 1/2
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genic electrolyte as the under-layer does not always ensure a reliable cohesion
between the base and the coating. A one-sided coating of bushings by either Ni
or a Pb-Sn alloy is possible only in special accessories. There are 5 references.

Author's summary L/+/

[Abstracter's note: Complete translation]
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8/122/61/000/001/007/015
A161/A130

Layner, V. I., Professor, Doctor of Technical Sciences;
Velichko, Yu. A., Engineer

TITLE: Nickel-cobalt alloy mold inserts for plasties produced by
.electroplating

PERIODICAL: Vestnik mashinostroyeniya, no. 1, 1961, 47 - 51

TEXT: The authors carried out an experimental invsatigation in attempt

to £ind out the technology used by a not named British-Skandinavian company ad-
vertizing a new method for producing electroplated nicksl-cobslt alloy e in-
serts for casting and pressing plastics. Tne first information on these experl- /
ments had been published previously {Ref. 3: V. I. Layner, Yu. A. Velichko,
Elektroosazhdeniye nikel'kobal'tovykh splavov v tolstykh sloyakh. "Vestnik ma-
shinostroyeniya, no. 2, 1960). The method is a patent of the foreign company

and the result of a il-year development which is continued with the purpose to
obtain hardness of above HRC 40 and extend applications. The authors obtained
results'proving that 1t i8 possible to produce low-stressed Ni-Co deposits of

Card_1/2
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3 - 4 mm depth and about HRC 40 hardness. The method requires the making of
only one positive pattern, e.g., of organis glass, or a raady workpiece from
plastic or metal may be used for pattern. A nonmetallic pattemhas to be sil-
verplated to produce a conductive layer, and a metal pattern by a separating
layer. Then the pattern is electrochemically coated with thin films «f nickel and
copper out of electrolytes with sulfuric acld, and charged into electrolyte for
12 - 20 days for depositing a thick Ni-Co layer. The outeide ¢f the pattern is
plated with a thick layer of copper and machined on a lathe to rsquired dimen-
sions. The article gives a detailed information on the teshniques and materials
used in the expsriments. The deposits were dull. Electropolishing in sulfurie
anid was tried to make them bright. The following oonclusions are made: It has
been proven that molding inserts of Ni-Co alloy can be produced on patterns of
polystyrene, organic glass and other materials; the best method for coating a
conductive layer is chemical silverplating and using invert suger, Rochelle salt,
glukose, or other matter for reduction; it is possible to precipitate nickel and
cobalt on the cathode from solutions of simple salts, and to obtain alloy layers
of considerable depth. Senior leboratory assistant N. S. Galimova took part in
the experiments. There are 6 figures and 4 Soviet-bloc references..

i
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AUTHORS: Belen'kiy, M.A., Engineer; Layner, V.I., Doctor of
- Technical Sciences, Professor; retrova, O.a., candidate
of Technical Sciences
TITLE: Bright nickel plating with levelling additives
PERIODICAL: Vestnik mashinostroyeniya, no. 7, 1961, 37-41
TEXT: This article gives the results of research on the above problem

conducted by the TsNIIMashdetal'. An clectrolyte of the following com-
position was chosen: 250 to 3000 gm/1 of nickel sulphate (NiSO4. 7H20),

40 to 50 gm/1l nickel chloride (NiCL2 . 6“20) and 35 gm/1 of boric acid

‘HSBOSJ' Subsequently x1CL2

preliminary tests showed that this change does not affect the quality of
the deposit or levelling action. The temperature was maintained at

50°C and current density was 4 to 6 A/dm2 except when investigating the
influence of these parameters. Coumarin {(lactone of o-hydroxycinnamic

Card 1/5
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acid, CQHGOZ) was tested as a levelling agent, for which ethyl alcohol

or glacial acetic acid were used as gsolvents. As specimens, pieces of
thin sheets of copper, brass ond steel in flat and cylindrical shapes

were used. As a criterion of levelling, the formula used by the
Czechoslovak Institute for Metals Protection im. Akimov, was adopted.

(g, 1). where hi and hé - depth of roughness before and after plating. )X

By —hy The effect of Coumarin concentration is. illustrated,
r, 100%, 0.1 gm/l giving maximum levelling., This concentration,
however, does not ensure maximum brightness and in choosing
the Coumarin content, a compromise between these two effects must be
made. To remove internal stresses and the tendency to pitting of the
deposit (caused by Coumarin) other additives must be also used. Higher
temperature of the bath tends to reduce internal stresses, but the in-
crease of concentrations of such ions as NH, , Na, Mg, Co etc. tends to
increase them. According to A.G. Samartsev and Yu. V. Lyzlov {Ref. 7:
Vnutrenniye napryazheniya Vv elektroliticheskikh osadkakh nikelya,
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Trudy l-y nauchno-tekhnicheskoy konferentsii po voprosam intensifi-
katsii proizvodstva i povysheniya kachestva gal'vanicheskikh pokrytiy,
Kiyev ~ Odessa 1956), the increase of the pH value from 6 to 5.1 or
6.2 produces a sharp increase in internal stresses. Various organic
additives influence current consumption and coumarin was tested in
this respect. Even small amounts of coumarin were found fo increase
deposit hardness. To increase the brightness of the deposit and to
reduce internal stresses, 2 gm/l of para-toluolsulphamide was added
which had the best effect with 1.5 gm/l of coumarin (Fig. 5).

J
-

Fig. 5. Legend: Ef'fect of coumarin
content on the nickel deposit brlght—
ness 1 - current lensity of 4 A/dm2.

2 - of 4 to 6 A/dn2,

,f,%\z\\

WeTiuS
Junual

ecx nox,
{2 yenodusix

é

4
An electric method, worked out by ////
G.K. Potanov and A.T. Sandzherovs-
kiy (Ref. 10: ZhFKh, t.XXXII, vyp. ﬂfﬂw',gmmfgwgﬁmﬁ 2
6, 1958), was used for measuring

Prc. 5. Bausanse coxepamus XyMapHus Ha Saeex nukelesut
noxputift:
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internal stresses. This method depends on measuring the bending of the
cathode under the stress in the deposit. To prevent pitting, surface

active substances such as sodium lauryl sulphate (0.2 to 1.0 gm/1l) or a
wetting agent which reduces surface tension ta 30 dyne/cm., car be

added. On the basis of the investigations made, it can be concluded that:
1) Coumarin has a high levelling action but does not give a bright

deposit and causes a marked increase of internal stress and pitting.

2) Paratoluolsulphamide in a bath containing coumarin produces a bright ><
and tension free deposit. 3) Addition of J1~10(Dvl0, sodium alkyl sul-
phate) in the amount of 0.07 gm/l ensures absence of pitting. 4) For

bright nickel plating with a good levelling action the following electro=-
lyte composition (gm/1) is recommended: Nickel sulphate (Ni504.7H20)
250-300; Sodium chloride (NaCl) 10-15; Boric acid (usuos) 35;

Coumarin 0.8=1,5; P-toluolsulphamide 2; Anti-pitting additive D-10
0.05-0.1; bath working conditions: temperature 50°C; pH = 4.3 to 5.3;
current density 4 to 6 A/dmz; Rate of deposition 1 to 1.5M/min. There
are 7 figures and 1l references: 7 Soviet-bloc and 4 non-Soviet-bloc.
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: The references 1o the Engloshelangoage pobtocat; ons road as follows-

: a ‘ : " y s )

- geia ;o S.A. fd!?:f; g, hﬁhaxd,, Ele treplating and Metalfinishing
zo e 10, noe 3¢ 1957, p 135 Hat, Be Jdaby. kusbhinery Techa, Prog, 45th
Annual Coenvent, Amer. 8le SEultatiray So-, 00 onat ., Otire, 1958}
Newark. 145 SRL32 Ry HI o "
Newark, 1953, G8-32, 1%8-~i01, R.7, 9, D J. Frshl- sy Produsy Finisning®

R 1G5 . : ' i A w : a

Vaole 11, 1908, nre 30,0 Bate 11 Bolo Snubertia, Plating ., 1958
45, ne. G - ’
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5/149,/61/000,/001/013/013
[§.7u0b A006,/A001

AUTHORS; . __Layner, V.I.,_Sukhacheva, 8.V,

TITLE; Titanium Galvanizing
V PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurglya,
: 1961,¢No. 1, pp. 140 - 146

!
TEXT: Galvanizing of titanium and its alloys is difficult due %5 the

presence of an oxide film on the T4 surface, preventing stable cohesion of Ti with
the galvanic coating, Various methods have been proposed to eliminate the oxide
film and to prevent its repeated formation (Ref, 1-8). The authors checked the
methods published in literature and studied the method of chemical processing with
an ethylene glycol - hydrogen fluoride - zine flucride mixture, Experiments were

%1a made with BT-1 (VP-1) specimens obtained by magnesium thermal process and ccn-
: taining in %: 0,31 Op; 0,22 Fe; 0,089 C; 0.05 81; 0.029 N; 0,005 Hp, After
N degreasing and washing, the specimens were etshed In a mixture of HNQ4:HF = 3.1

until the appearance of a bright semi_-lustrous surface, After washing they were
placed at room temperature in a soluticn of 800 m? ethylens glycol, 200 cmgHF (48%)
and 100 g ZnF,, Multiple experiments have shown that a uniferm dark gray film is
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obtained when a certain sequence of placing the components in the solutiosn for
activation 1s observed: ethylene glycol —YEF ~7?ZnFp. The film thuz formed [re-
vents repeated oxidation of Ti and represeats an intermediate layer for the appli-
cation of strongly adhererit galvanic ccatings, It was found that best cohesion of
titanium with the galvanic coating was obtained by extended chemical processing of
titanium for 1,5 - 4.5 minutes at 15 _ 24°C, Copper plating of chemically proces-
sed titanium was made 1in cyanide electrolyte at & current density of 1.5 amp/dm

at 40°C for 10 minutes, It was found that a decisive effect on the cohesicn
strength of Ti with Cu was exerted by the content of free cyanide in the electro-
lyte, The optimum amount of NaCn = 6.7 - 8.3 g/1 (Figure 3). Annsaling increased
considerably the cohesion strength, After 10 . 20 minutes heating at 500°c copper-
plated Ti specimens underwent bending until fracture without showing sealing of
the copper coating., T1 specimens with a 25 micron thick coprer coating were an..
nealed at 200 and 500°C, soldered together and tested on an Amsler tensile testing
machine, It was found that the cohesion of the coating with Ti was better after
annealing at 500 than at 200°c¢, Resistance to gas corrosion was Investigatad with
uncoated Ti1 specimens, specimens coated with Ni Gn a copper underlayer, and with
Cr on a copper-nickel underlayer, The thickness of the coating was 20 micron for
copper, 10 micron for nickel and 5 mieron for chromium, Uncoated titanium oxidized
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slowly, but the gain in welght increased linearly; oxidation of nickel.plated Ti
was Intensified the beginning, but the oxidation rate decreased sharply after 12)
minutes; a S-micron chromium coating on a copper-nickel underlayer protects Ti
against gas corrosion at 700°C, A copper coating can be successfully used as an
underlayer for the subsequent deposition of Ni, Cr and other metals,

. i3]
12
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Figure 2

Results of tests with chemically processed titanium after
&) scaling of the copper

x.

¢

20 minutes heating at
coating applied from an acid electrolyte on the
o T %74 dark film on titanium;

Y b - copper-plated from

# cyanide electrolyte on the
1 dark £ilm on titanium;

+ acid electrolyte); d -
{ chrome plated titanium on

: & copper-nickel underlayer,
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Figure 2 continued
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Content of free NaCN, g/l

: Flgure 3: The effect of free cyanide con-
tent in copper electrolyte on the cohesion
strength of the coatings with titanium:-1-

' in a copper plating bath; 2 - after %0

- minutes heating at 200°¢.

T I T LTT 1T Vi

ed specimens with
satisfactory co-

% of copper-plat.-
hesion

There are 5 figures and 9 referénces- 6 Soviet, 2 English and 1 French

ASSOCIATIONS: Krasnoyarskiy institut tsvetnykh metallov (Krasnoyarsk Institute of
Non-Ferrous Metals), Kafedra elektrokhimii i korrozii (Department
of Electrochemistry and Corrosion)

March 1, 1960
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IAYNER, V.I.

Ways to save nickel in protective and decorative finisbi?g of
metal parts. Izv., vys. uchebe zav.; tsvet. met. 4 no.6392-
98 '61. (MIRA 14:1)

1. Krasnoyarskly institut tsveinykh metallov, kafedra elektrokhimii
i korronzii,

(Nickel plating)

{Metals:-~Finiching)

B
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_ LAYNER, V,I1., prof,, doktor tekhn.nauk

Eléétrolytic polishing of aluminmum reflectors in alkaline, Vest.mash.4l
n0,3:39-42 Mr '61, (MIRA 1;:3)
- (Electrolytic polishing)

i
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BELEN'KIY, M.A., inzh,; LAYNER, V.I., doktor tekhn. nauk, prof.; PETROVA, 0.A,
kand tekhn,nauk

Bright nickel plating with equalizing additions, Vest. mash, 41
no.6:37-41 Je '61. (MIRA 14:6)
(Nickel plating)
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LAYNER, Vledimir I1'ich; ARKHANGEL'SKAYA, M.S., red. izd-va;
- “ISLENT'YEVA, P.G., tekhn. red.

. [Purification of waste waters in metallurgy]Voprosy obezvrezhi—
\ vaniia stochnykh vod v metallurgizdat, 1962, 65 p,
- (MIRA 16:1)
(Metallurgical plants--Water supply)
(Sewage—~Purification)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7

e UM SEOE 57

R

ST T PR L 2 IR PR S

5/122/62/000/G59/0C1 /i
AGCE/RIG)

"1 i TIr, e o ) ‘o v
AUTHORS Ldquih“!;ﬂl;’ Professor, Doctor of Technical Seiences,
Velich¥s,"¥U. A., Engineer s

TITLE: silver plating of aluminuws

T e
PERIODICAL:  Vestnik mashinostroyeniya, To, 9, 1942, 45 - 48

TEAT: An experimental investigation on the silver plating of Al was ,op-
formed for tie purpoze of raising tne clectric conductlvity of Al and to exhéud
it5 use az nn electric condiicting material. Its poor electrie conductivity is kun
to the formation of an oxide film on the Al surface and to the possibility of ‘a;—
rosion, Various methods of silver plating were tested. Best cohesion'of the sii-
ver coating with Al was obtained by silver plating'zinc-plated Al in two prelinmi
nary and one basic baths, Zinc plating is carried out in a solution conta}ninr
g/1: Zn0 4G - 15, HaCN 50 - £0.1a0H £G - 80.Na S 3 - 5 gelatin 0.5 - 5. bath t:n
perature 17 - 257C; current density 1 amp/d:®T time 5‘— 10 min.; thi l o% N
coating 2 - “ /i, The first and sccond preliminary silver-plating soluticr
tain AgCH 1 and 5.3, KCN 0 and 67.5 g/1 respectively; current density
amp/din?; temperature 25 = 277C: time 10 - 12 sec, The vasic bath contatias
AgCN 3¢, KCE 55.5,KCN (free) %1.9,K_CO, 45; current density 0.5 amp/du”
Card 1/7 : 23 ' '
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i e b i 0 , oo '
_ temperature 5 - D77°C: current efficien~y 9537, The thickness of the silve: cantiros
P . e 6 iy v e 3 '
varies botween S0 tifor heavy duty and 195 - 20 o for eass operationn!?
Corrosicn tests were perforced in o corrisi . ohasbar of the labor::
coating at the Moscow Plant imeni I, A, Likhachev, I
protection of silver-plated aluminum against corrosio 3
be AT e 21 A . .
the Al from the effert of the SUTPOMJGIHF nedium, i,e. the coating must b arnoeo;

convdd o

Poreless contings are ohtained by asplying 75 to 55 ie thick silver oo

silver layers on a 50 - 80 - thick copper under-iayer, The Cu layer Jg Y PR

zn electrolyte of the f‘ollolmb composition: in g/l CuCn 4G - 42, 1acH VL !

NaCN (free) up to 3.8, Na AU, 3G - 0, KNAC, H‘O, Hﬁpﬁ o= B0, Doty o ‘ .

38 - 0%, pH 10,241G.5; oum‘r’nt Incensity 2.5 amp/asd . for 2 minttes ~no !
- amp/dm? for 3 - 5 minutes. There are 3 figures and 1 téo)@
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ACCESSION NR: AT4001241 8/3031/63/000/035/0267/0276
AUTHORS: Layner, V. I.; Velichko, Yu. A. i
TITLE: 'Eiectrolytic deposition of heavy dense rhodium layers Y ;

: SOURCE: Gosudarstvenny*y institut tsvetny*kh metallov. Sbornik
i nauchny*kh trudov. Moscow, no. 35, 1963, 267-276

TOPIC TAGS: rhodium electrolytic deposition, electroplating. rho-
dium, rhodium plating

ABSTRACT: The purpose of the research was to develop a technology
for obtaining structurally satisfactory well-adhering rhodium coat-
ings up to 50 microns thick, particularly for the electronic indus-
try, since earlier techniques were confined to thicknesses not ex-
ceeding 2 microns. Test results have shown that satisfactory rho-
dium coatings are obtained in a wide range of current densities

from sulfuric-acid electrolytes which contain no chlorine ions. The"

Card 1/8 7.
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ACCESSION NR: AT4001241

attainable current density in rhodium electrolytes increases with
the rhodium contents; the sulfuric acid concentration in the elec-
trolytes can fluctuate over a wide range, 50--200 grams per liter
and above. The yield of rhodium per unit current increases with the |
rhodium content in the electrolyte and with increasing temperature,
and decreases with increasing sulfuric acid concentration and current
density. Dense rhodium coatings without cracks can be obtained
only if selenic acid is present in the electrolyte in addition to
- the main components (sulfuric acid and rhodium sulfate). The recom-
mended electrolyte composition and conditions for dense rhodium :
coatings of sufficient thickness is: 50--250 grams per liter of
H2804, 2--4 grams per liter H25e04, 10--50 grams per liter of Rh,
temperature 50--60°, current density up to 10A/dm2.
9 figures and 1 table.

Orig. art. has:

ASSOCIATION: Gosudarstvenny*y institut tsvetny*kh metallov (state
Institute of Nonferrous Metals) -

Card 2/3
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Copp r plating rom pryrophosphate eleetrolyics. Izv. Vs
tsvet, met. 6 nc,3:144-150 163, T
splavov, kafedrs korrozii meilallov,

1. Hoskoviskiy institut stali i
(Copper plazing)
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LAYNER, V.I., prof.

Electrochemical platings of light and refractory metals and
alloys. Zhur, VKHO 8 no.5:538-544 '63, (MIRA 17:1)
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5/080/63/036/001/013/026 -
Some laws relating ... D226/D307

conditions of electrolysis and concentration of the salts in the ‘
electrolyte, In the case of electrolysis from solutions of metallic
complexes, the critical factor appears to be the concentration of !
the complex former which affects the cathodic polarization of the i
2 codeposited metals in a different manner., Examples of these systems
are given. It is shown that the rates of deposition are largely
dependent on changes of the zero-charge potentiail, (%a), especially /
when the difference between o 's of the individual components is
relatively large and il the delayed discharge theory of Frumkin

is tsken as valid. Thus during codeposition of 2 metals, displace-~
ment of the Poof the alloy (on the cathode) towards more electro-
negative values will lead to a retardation of the deposition of !
the ion whose Po is relatively more positive. Deposition of the :
component possessing less positive Po 18 therefore favored. This

is illustrated by several examples, and factors affecting @o are

considered in brief. There are 9 figures.

SUBMITTED: ’ October 3, 1961

_:Card 2/2
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- LAYNER, V.I.; YUY TSZU-ZHAN' [¥if TSu~-jan]

—_— ] .
Cathodic polarization during the electrolytic deposition of a leed-tin

alloy, - Zhuteprikl,khim. 36 no.2:350-356 F 163 (
. . : 63, MIRA 1A:3)
(Lead-tin alloys) (l;lectroplating) (Polarizatidn(Electricity))
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LAYNER, V,I,, doktor tekhn.nauk, prof.; YUY TSZU-ZHAN' [Yil Tsu-jan], inzh.
o s
Electrolytic bronzing of steel parts, Vest,mashinostr. 43 no.5:
39-43 My 163, _ (MIRA 16:5)
' (Bronzing)
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BOGOYAVLENSKAYA, NoV,; LAYNER, V,I., doktor tekhn. nauk, prof,
retaenzent; KARGAKOV, V.G., inzh.,; red, ’

[Electrochemical treatment of pi E
pipe] Elektrokhimicheskai
obrabotka trub, Moskva, Mashinostroenie, 1964. 135 p.a

(MIRA 17:11)
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‘ /64/000700470142/51%6 -

o 1964, 142-146

num,  tunfsten, rhenfum coating,

f‘ft‘he_r_lvjium_-,-'cohlté'in_v;hgr electrolytes were tested .
ain-satis f‘agto‘ry‘-’r’ju‘;ﬂ'i_t:y -thenium coatings on
; j:_,;-'_‘rlg'e:..bg_s:t results were obtained wi th
either 60 g/1 HRe0,, 40 .g/1 stoﬁ. and
1

60 g/1 2504, and 100 ¢ (.‘184)2
density of 20 a/dm2, Molybdenunm
kled prior to coating in 152 NaoOH

@ current density of 30 a/dm2, .
atings, 2y thick and-sufficiently
Pase metal were obtafned, Effores
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'prolonged. electr lysis, the :éo'iaf_tingf.became"x‘\’gn.uf‘xi form and began to
peel ‘off, Heav er-coatings could. be obtained only by depostt ing © o

o obtain coatings with s thickness fn excess of 24 failed; wien .

several layers, each 2u- thick, with annealing of each layer fn
© . 1inert gas at. 800;6;7-@:--:»_1000.‘0:.far'zo or 10 min, respectively, prior
T to depq_silf_';:f,q_g_.»vgtng' ,_-r:e'svvt-*l.'ay'ei-._-v'-b Orig, art. has: 4 figures.

Kafedra korrosif
Alioys, R
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Sho ot deposition of .,
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SEVention, oxidacion Ky T
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@ current dapspeg oot
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" ACGESSTON Rt ARLO1LEIO B a "'s/o:zz/éh/ow/ool/ooaz/ooaé',
" AUTHOR: Laymers v, I. (Docbor of technical gciences Professor) - C
¢ by sulfamin® elactrolyves

/

Low voltage deposition of nickel la&yer
Jdy. )

nik masiﬂnostroyéniyaf {no. 1, 196k, 32-36

electrolybe, sulfamino acid, pittings surf

hardness, current density

. TITLES
' souRcE: Vst

. T0oPIC TAGS: nick
* yension, internal stresss
' : The conditions for controlling and impro
: 1ectrolytes were gtudied. The pri olectrolyte used was Su
i (HS04 NHp)e TO minimize pittiné caused by bhis glectro 3 mi/liber addition

1) was found 4o be helpfule

© i o a sodium alkylsulfabe solution (¥ uprogress
_ mhe action © j electrolybe
ne-sulfamide further ;

£ this solubion
1o L7+ dynes/cie g/Liter of paratolu®
developed in £ he, depos

reduces tansion Y0 %
In any case, & lower jnterncl stress’
ghan with gulfuric acid. The microhardness ©

. electrolybe
Jybe is betaesn 300-400 yg/um? 8% LOCs

. gulfamino glacbro

ol depositions ace
micro :
ving nickel deposition from )
1famino acid

Cord 12 o
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| ACCESSION NR: APLO1L61O

" increase linearly with.the current density. Increasing the temperature, on the
' other hand, considerably decreases the microhardness. For best results ib is
recommended to use an electrolyte with 280-300 g/liter Ni (SO3M{2)2 ; 30 g/liter

. H3BO3; 15 g/fliter NaCl; 3 ml/liter nprogress’; 2 g/liter paratoluene-svlfamide
_and, pH = L.5. The alectrolysis range should be within LOC temperature and 5

" amp/dn?. Orige art. hass B figures and 2 tables. » ,

| ASSOGIATION: mone . -, . | o

' SUBMITTED: 00 ENCL: 00

| SUB CODE: MM R NO REF SOV: 003 | OFHERs 009
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KVOKOVA, I.M.; LAWER, V.T.
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e . from high temperature gas
Molybderum and e ia pTOtQCtlonm. uchebs 2&Ve, (tSvet. met.

corrosion by electroplating. Izv. e Bel)

7 no.5:129-134 164 i
1 .

1. Kefedra korrozii 1 zaghchity metallov Moskovakogo institute

e;:ali i splavove
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KVOKOVA, T.M.; LAWIER, V.I.

fathod of testing tis heat resisjtance of protec
Zav. labs 30 no.1181363-1364 '04

ted molybdenum.
(MIRA 1811)

1, Moskovskiy institut gtall 1 splavove

ACATA NI L
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621 785

tment on the adheeion sﬁrength.of alectrolytic ¢ 22

|
3
i
{
i
|

e e.dhesion stre'\gth of electrolytic
1yvestigated. it was found theb -
Yag. d°posi+ed‘ ‘copper, 120 kg/cm®, cen be sncreased to.
for 10: min.‘ Similarly, annee.ling at 450C for ;
1cke1 coatings from 100—120 kg/cm® to ;"“"
is a result of the formation |
: : pfane ol uhe tal and. coating. Increasing
'-the e.nnee.ling enipéere.vure “to over 00— “1e "-t-. éf.formation 4)t“br1tu1e~mte’r:-‘
Ounds, vhi.ch decr ’ase the strength of adhesion. Orig. e.rt has: [fb}
. [l
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£ Steel and Alloys. Depertment of Corrosion cnd Metal
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11609766 BT (m) /BiP(w) /1/BWP(t)  TaP(c)  JD/Hi/dG o
| ACC NR: AP5022658 R ~ SOURCE CODE: 03/0365/65/001/005/0511/0514_7
| AUTHOR: Koalova, G, V.j Layner, V. I. |

- -L . s

B

-ORC: Yoscow Institute of Steel and Alloys (Moskovskiy institut stald i splavov)

TITLE: _ Electro-deposition <oi‘ the_platinum-rhodivm glloy from a salt-acid
| olectrolyte l 27 7’7

SOURCE: = Zashchita metallov, v, 1, no, 5, 1965, 511-514

TOPIC TAGS: copper, platinum base alloy, rhodium containing alloy, chemical
vesistant material;, heat resistante, hardness oo

ABSTRACT:r)Platinmn-rhodim’)/ Oy has a higher chemical and heat resistance than

7| metallic platinum, but metal,;{flloys with satisfactory properties can be produced By
.| only with a concentration of Whodium = 10%. The experiments were mads on the

om an electrolyte containing various amounts of
chloroplatinous acid, rhodium chlorids, and hydrochloric acid. The Pt:Rh ratios

- .| Card 1/2

Vb . . C ) T S

UDC: 621.357,7 ‘
g
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| hasi 4 figuress . .

';cAniz/?i'5§7??561.715j>7 o
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.

L 16097-66

ACC NR: AP5022658 o

in ﬁhe bath during the experiment!}ﬁdara‘u:l, 132y and 1:3,
coating was produced.on the copper toil, coated preliminaril

——a——

A well-adhering alloy

Iayer of platinum in an aminonitrite electrolyte. The platinum-rhodium alloys

produced electrolytically contained 45 = 75% Rh, The increasge in concentration of
rhodium in the electrolyte resulted in an enrichment of the alloy with thodium,
but it decreassd the current yield of the alléy, The increass in concentration of
hydrochloric acid from 1.2 to 5.2 N.resulted in a decrease of the rhodiun content
in the alloy from 52,8 to 45.8% and in a decrease of current yield from 71.2 tc
58.6%. The increase in temperature ang stirring of the slectrolyte enriched the
alloy in rhodium end increased the current yleld of the alloy by 0,1 - +5%. The
composition of the alloy coating could be regulated by changing the reXative
amounts of rhodium ang platinum in the electrolyte. The microhardness \3f the alloy]

containing 45 % Rh was 780 kg/sq cms The porosity of ths Tox thick coating was
7-10 pores/sq cm and that of the 20 coating was 1-2 pores sq cm, Qrig, art,

SUB CODE: //,:)3 SUBM DATE: 17aprés/ (ORIG REFS 003/ . OTH REFs 00 -

GG REF!

Yoo

A ’?ﬁ%f—:’ﬂ
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A

B 1 211766 - BT (m)/BAP(w) /BNP(1)/T/BHP(£)/BiP(b) /BIA(c)  TIP(c) AJD/JG o
B TCCESSION NR: AP5022659 S T UR/0365/65/001/005/0515/0520,

o ~ R 621.357.7 - . o R B
. AUTHOR: Kvokova, I. M,; Layner, V. I, : (0

— k5 : | (o'
TITLE: Electrolytic deposition of heavy solid=rhenium layers /;
' ' {55 3 ' 55,v) &
- SOURCE: Zashchita metallov, v. 1, nos 5, 1965, 515-52

- TOPIC TAG_S":”f"'r‘liéziiﬁ'./.t",r"electrolytic deposition, rhenium-electrolytic -+ -
 deposition, molybdenum, rhenium chromium alloy, alloy electrolytic :
~ deposition , ’ C v/ ' -

LustRACT: Experiments have been conducted to determine why only very 7,fG
thin rhenium layers can be electrolytically deposited on molzbdenum.’“
Numerous attempts to deposit heavier layers in one step without inter
‘mediate annealing failed. It 1s believed that the low oyervoltage of :
e hydrogen on rhenium leads to the absorption of hydrogenf#Which in turn !
B causes crackinggof rhenium deposits whenever their thickness exceeds ' -
48 2 u, Due to cracks in the zhenium deposits, they loosen from the molyb=
‘denum base. Rhenium layerd °6—8 u thlck are at present obtained underiL"
production conditions by gradual build up, with each layer, 1—2 u thilck,
L : T e e D " . oo
-Card 1/2° e e et
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Accx:ssrou \m- AP5022659, 'Zj :
annealed af..er deposition at 800—~—1000C for 15—60 min in a protectivb
hydrogen atmosphere, Experiments with the deposition of rhenium~chromium
alloy revealed that chromium reduces the lattice parameters of rhenium,
forms a substitutional solid soclution with rhenium, and increases the ;
“dislocation density. Crystals of chromium-rhenium alloy deposits have
- a more regular shape and are larger than those of rhenium deposits. :
No cracks were observed in alloy deposits up to 10 p thick. Ilowever,
‘these deposits adhere tightly only to copper -or nickel, and not to
molybdenum. Orig. art, has" 4 figures and'Z ‘tables, - : [ND]

, ASSOCIATION- Moskovskiy institut scali 1 sp‘avov (Moscow Institute
B¥ of Steel and Alloys)
d  sysMITTED: 29Jam65 . ENCL: 00 . SUB CODbt r«m,c-u

o ATD PRESS:%//’/

001 .

NO REF SOV: 007 ',.,»orusxz"
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Trent density of 30 amp/dm?, or in an
~|~'electrolyte! coataining 250 g/1 Cr03 and 0.75—1.5 g/l H350, at room temperature and
“|. a current- density of 30 amp/dm?. Under these co

Z/EH’G_(kn)/EWP(t)/EiVP(z)/EWP(b) 1P(c)  JD/Ha/36/w/cs .
" SOURCE copE: UR/0000/65/000/G06/0190/0107
AUTHOR:  Rvokova, I. M.; Layner, v. T, - 33

. oy y "—," TR 4' ! 5\ Z 5 :
ORQ. none . . . ’B-f I

"TITLE: Oxidation-tésistant electroplated coatings on molybdenum and tungsteq
Lo £ 7T S R7AS ,5 v €5 27 Y §5 7
SOURCE;3\ " Sem

3 inar po zharostoykim pokrytiyam, Leningrad, 1964, Zharostoykiye pokrytiya
(Heat-fesistant coatings); trudy seminara, Leningrad, Izd-yo Nauka, 1965, 100-107

ACC NR: ~ AT5027946

TOPIC TAGS; molybdenum, tungsten, oxidation, molybdenum oxidation, tungsten
oxidation, oxidation inhibition, chromi

um plating, nickel plating, oxidation resigtart
coating, chromium nickel coating .

and a voltage of 15—29 v, )
(250 g/1 thps, 25 gf1 H2804) at 70¢ ang a cu

tightly adhering,

CIA-RDP86-00513R000928910005-7
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.| Strong adhesion of nickel to ghmmqvas achieved by activation of the chromium coating in
- 50% HC1 for 10—20 sec at room temperature. Nickel coating was deposited in two

stages.  The first coating, 4—5 ym thick, was deposited in an electrolyte containing

250 g/1 NiCl, and HCl to the pH = 1, at room temperature and a current density of

2.5 amp/dm?. The main nickel coating, 60-—400 um thick, was deposited in a standard
—sulfuric acid electrolyte with a pH of 5.5 at 45C and a current density of 2.5 amp/dn?
A nickel eating180 ym thick protects molybdenum from oxidation at 900C for 300 hr. ~
Diffusion of molybdenum into nickel"ZQa,t,ing can be appreciably delayed by plating a
20—40 ym thick layer of silver or pold /gn fhe chromium substrate, followed by
_.chromium and nickel plating to a thicknesd/of 30 and 60 um, respectively. Orig.
‘art. has: 5 figures. o ‘ o B (Ms]

.+
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Effect of heat treatment on the atrength of cohesien of
electroplated copper and nickel with titanium, Izv.vys.
ucheb,zav,; tsvet.met., 8 no.2:147-150 165,

(MIRA 19¢1)
1. Kafedra korrozii i zashechity metallov Moskovskogo instlituta
stali 1 splavov, Submitted January 3, 1964.
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TITLE: Ohemical polishing’ and etching of single silicon srystals for
exposure of dislocations —

i

| SOURCE: Zhurnal prikladnoy khimii, v.38, no.11, 1965, 24732479
TOPIC TAGS: cerystal dislocation, silicon single crystal, metallography

-t
ABSTRACT: Two ternary systems were investigated in the experiments: b,
HF-HNO5-H,0 and HF-Cr0 -H,0. The system.HF-HNO3- 0 wag used to estab- i
lish tge optimum'regiog fgr the polishing of a s;;iggggpingle crystal,
~{and the system, HF-OroO -Ho0 for the optimum region for etching to expose
__dislocations.l The efgect of concentration of individual components of
< tye HF-HNO%~ go system on the quality of the polished surface was deter-

from the study of 230 tested solutions and is

A figure shows the dependence of the rate of sol-
ution of silicon with an increase in the concentration of

decrease in the concentration of HF With a varylng amount of added water
For exposure of dislocations,-the authors studied the etching of

Cord__1/2 ST __UDG: 621 ; 1
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‘|chemically polished 'silicon in the mixture HF-0r03-Ho0.

|than in the corresponding regiofis of the system
has: 7 figures. '
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mental data are also exhibited in the form of = triangular diagram. It
Was established that the rate of solution of silicon in the optimum

reglons of the system HF-HNO ~H50 18 approximately 100 times greater
HF-Oroj-Hgo. Orig. art.
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EY

K 1%

AUTHOR: Bakl'gvél.mh';c. 'T;;;i,fynet, V. 1.; Maslennikova, A. S. )

m ey et P

ORG: Moscow Steel and Alloys Institute. Department of Metal Corrosion (Moskovskiy
institut stali 1 splavov. Kafedra korrozii metallov)

TITLE: Heavy latinuh plating of nickel and molybdenum
‘ -8 7 I 18 #T 4 [T
_SOURCE: ' IVUZ. Tsvetnaya metallurgiya, no. 1, 1966, 148-152

'TOPIC TAGS: platinum plating, nickel platinum plating, molybdenum platinum plating

ABSTRACT: Conditions _of electroplating nickel and molybdenum with platinum to pro-
tect the former against gas corrosion at 600—800C or aggressive chemical media has
been studied. The strongest bond between platinum and nickel was obtained when the
nickel was thoroughly degreased and when the electro-deposition of platinum was per-
- formed with periodic reversal of current. Electrolysis without current reversal
yielded coatings which were porous at thicknesses over 30 u. Coatings obtained with
reversed current with a cathodic and anodic period of 10 and 1.5 sec or 5 and 1.5 seq
were 28 or 26 p thick, and had no porosity. Platinum-plated nickel specimens were
tested at 650C for 50 hr. Specimens which had a platinum layer at least 28 y thick
rFtained a strong bond between platinum and nickel. A strong bond between molybdenum

¢
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and platinum could not be achieved. Therefore, molybdenum was first chromium plated,
then nickel plated, and then platinum plated, The three~layer plating protected
molybdenum against oxidation at temperatures up to 800C for up to 15 hr. Orig. art.

bl ;m“-y'ci_'\‘ I ene ol

g “has: 2 figures. . [Az]
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L 28067-66 EWT(m)/EWP(t)/ETL I3P(c) I - L L
TACC NR AP6OI5289  (N) SOURCE CODET _UR/0365/66/002/003/0331/0335
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AUTHOR: . Usova, V. V.; Layner, V. I. é

ORG _Moscow Institute of Steel and "Allo.ys' (Moskovskiy it_istitht stald 4 eﬁlavov)

;QilTLE:“VTﬁé activation of ci;ggium-éurfacé prior to~e1écttoplating‘/-
{

 SOURCE:" Zashchita metallov, v..2, no. 3, 1966, 331-335

" ABSTRACT: The chemical and phase composition of the surface layer formed on
|" and zinc fluoride has been investigated. The :ilnvestigation ghowed that the activated
-layer consists of titanium hydride and zinc hydride. The weight of the layer de-
pends on the duration of activation and the concentration of hydrofluoric acid, and
“varies from 0.1—0.4 mg/cm?. The hydrogen content of the laycr depends on the
_ temperature of activation and the concentration of the hydrofluoric acid. For
- {nstance, at a hydrofluoric acid concentration of 90 g/l and a temperature of 14 or
| '30C the respective hydrogen content is 0.059% or 0.017%. At an acid concentration of
70 g/1, the corresponding figures are 0.027 and 0.0084%. The optimum conditions of
" ‘activation were found to be: hydrofluoric acid concentration 75—95 g/1, temperature
16—20C, maximum duration of treatment 2 min. The layer formed at 30C is rich in
" zinc, poor in hydrogen, and is loose to such an extent that it is washed away during

UDC:
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“# rinsing. All the factors which promote the increase of hydrogen content in the

| - surface layer improve the adhesion of copper plating to titanium. The potential of
‘activated titanium reaches a value of minus 0,78—0.8V in 2—3 sec and then remains

" almost constant. - Orig. art, has: 4 figures. T (ww]. .
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AUTHOR: Laymer, V. I.; Velichko, Yu. A.; Zuykova, V, S.

L it ad ity

ORG: none

TITLE! Electrodeposition of a gold-antimony alloy

SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 11, 1966, 2505-2509
TOPIC TAGS: gold alloy, antimony alloy, electrodeposition '

ABSTRACT: The study was made in order to refine tho basice parameters of the process
of electrodeposition of hard gold coatings. The process involves alloying with anti-
nony, which is introduced into the electrolyte in the form of antimonyl potassium tar-
trate ("tartar emetic”). The gold was deposited on brass and permalloy. On the
latter, the electrodeposition is best carried out from cyanide solutions of the follo
ing composition (g/1): metallic gold 8.00, free KCN 15,0, K(Sb0)CyHyC4+0.5E20 0.053
current density, 0.3-0.7 Afdm?; temporature, 40°, The microhardness and woar resist-
ance of the Au~-Sb alloy are respoctively 1.5 and 15 times greater than those of pure
%old. A considerable inerease in the concantration of antimonyl potassium tartrate
above 0.015 g/1) leaves the hardness of the Au-Sb alloy practically unchanged and has §
no effect on the Sb content of the alloy. An inerease in the content of free XCN
causes a temporary increase in ths hardness of the pure gold coating, out does not
affect the hardness ‘'of the Au-Sb alloy. A strong bonding botween the latter and

”

Cord 1/2 | UDCE  541.134546.3-197 50986, 541, 13+546.3-197 5986

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7"



"APPROVED FOR RELEASE: 03/13/2001

| baths of different compositions, The liberation of pure gold is associated with con-

s n g 4 e i s ki,

.11y no effect on the position and shape of the polarization curve recorded during the
-'|'deposition of pure gold. An ucrease in the amount of free KCN and decrease in gold
-concentration shifts the polarization curve toward negative potentials. Orig, art.
.1 hast 9 figures, : .

-*| SUB CaDE: 07,11/ SUBM DATE: O4Novéh/ ORIG REF: 007/ OTH REF: 002

ACC NR: ar7000016
permalloy is obtained by first depociting tain layers of copper in two pyrophosphate

Siderable polarization. The introduction of antimonyl potassium tartrate has virtuale|f

/ .

~

~
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KONTOROVICH, 1. Ye,; LAWNZR, Ye.V.

Standard nets of off-base projection axes for z hexagonal tightly
packed lattice. Zav. leb. 31 no. 1221480-1483 1'65 (MIRA 19:1)

1. Moskovskiy vecherniy metallurgicheskiy institut,
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- [-ACCNR T TAP6034382 a SOURCE CODEi ™ UR/0149/66/000/005/0124/0128
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h ‘ AUTHOR: Kontorovich, I. Ye.; Layner, Ye. V.; Rastorguyev, L. N.

ORG: Moscow Evening Institute of Metallurgy (Moskovskiy vecherniy setallurgicheskiy
.institut) :

TiTLg;' Effect of heat treatment on the texture of titanium alloyn'with electro-~
deposited chromium and nickel

1"§0URCE: IVUZ. Tsvetﬁaya metallurgiya, no. 5, 1966, 124-128

TOPIC TAGS: electrodeposition, metal grain structure, x ray diffriction analysis,
chromium plating, annealing, nickel plating, cold rolling, titanium, titanium alioy /
. |VT1 titanium, OTL titanium alloy : -
ABSTRACT: Texture.of VTl commercial-grade titanium and OT4 titani.m alloy cold

rolled with 20—30% reduction and plated with chromium and nickel .as been investi-
gated. In the initial condition or after vacuum (5:10"" Hg) annea:ing at 600, 700, or
1800C. -for 30 min, x-ray diffraction patterns showed that the dispe 'sion of texture

/in VT1 and OT4 alloy was more sharply expressed and the slope of r.e basis plane to
the rolling plane was greater compared to the texture of titanium olled with a
reduction 6f 75—97%. Annealing increased the angle between the 1lling and the basis
planes in OT4 alloy, but the opposite effect was observed in VI1 loy. The texture
of electrodeposited chromium and nickel has axial characteristics No structure re=|
lationship between the titanium base and the chromium layer was ¢ :erved because

.

. | Card 1/2 - UDC:  669.546.821.540 76.542.65.74
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chromium was deposited on a hydrated titanium substrate which pPr. :nted epitaxial <
growth. Orig. art, hag: 2 figures and 3 tables.
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the exchange of Progressive
fluid bed Processes. TSvet,met,
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1. Institut metallurgii AN SS3R,

(Fluidization)
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[Nepheline rocks

L ére complex raw material

;:g;l.lg:g]l‘lefeliny - kompleksnoe syr'e alismg;e:gg o
+ Moskva, I«Ietallurgizdat, 1962, 236 P (ﬁgﬁv 18151-8)

1. Chlen-korres
pondent Akademii
(Nepheline) nauk SSSR (for Belyayev).
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CHIZHIKOV, D.M,; KITLER, I,N.; LAYNER, Yu,A,

Crystallization of aliminates from solutions with i
1 hi
caustic relation, Trudy Inst, met, no,12:59..65 ’6;, g

(MIRA 16:6)
(Aluminates)  (Crystallization)
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TITLE: Soldiers who stormed the Sayan Mountaing ﬁ

SOURCE;: Krasnaya zvezda, 17 Dec 65 pP. 3, co, 1-4
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| Bee Culture ~ Kara Kalpak
Kara~Kalpak bee culture needs t
o ad
29 no, 9, 1952, opt the sociulist tempo of develomment, Pchelovodstvo

Monthly List of Russian Accessions,

Library of Congress, November 1952, Unclassified.
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Honey Plants

New honey plants, Pchelovodstvo, 29, No. 10, 1952,
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9. Monthlv List of Russian Accessiong, Library of Congress, November 1952, ULCLASSIFIED
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fSocial and economic development of Karachay in the 19th
century; prereform period ] Sotsial'no-ekonomicheskoe raz-
vitie Karachaia v XIX veke; doreformennyi period. Pod red.Kh.0,
Laipanova, Cherkessk, Karachaevo-Cherkesskoe knizhnoe izd-
vo, 1960. 159 p. (MIRA 17:7)
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line spectrum, continuous spectrum,
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ABSTRACT: Thig 15°% ;ont

skopiya, v. 20, no.

phosphorescence,
sition/ no i J!An&o.df‘

lnuation of earlierp work (Izv. AN SSSR ser,

e  [fiz. v, 27, 605, 1963 where attention Was called to the fact that each
A7 . [individual band in the.phosphorescence spectra of the homologs of naph-
1. -_|thalend] in paraffins at 77K consists of a8 clear cut line against the

B T [Fackgroung of the band 1tgeir, The present articie reports some experi-
i mental facts observeq in the investigation of the quasi-line Spectra

" iwhen the solvent-bage (parafiin) is varied. In the case of -quinoline
" {in pentane at 77K,  the S8pectrum consistg of well resolved narrow doublets
. |against the background of the electron-vibrational

bands of width of the
- lorder of 100 cm'l. In the cage of other solvents (n—hexane, n-heptane,
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lTITLEx Accaleratlon of charged particlu with the ald of longitudinal waves in
Elasma andqplésma waveguides

21,u4,q
j SOURCE: International Conference on High Energy Accelerstors, DubnaLlssa.,f/g.(
: Trudy, Moscow, AtomIzdat, 196%, 1623-1029 !

!TOPIC TAGS! high energy accelerator, electron beam, plasma accelerator, plasma
: waveguide :

‘,ABSTRACI‘: Plasma waveguides and noncompensated electron and fon beams can be uti-
i 1ized as accelerating systems in lipear acceleratom\ﬂlfaynberg, Ya: B., Symposium
! CERN 1, 84 1956); Atomanay energiya 6, 431 (1959)) n such systems, slow elec-

ltrcnnagneth: waves v, 5 c are propatated, which are necessary for particle accelera-

’tion. The waveguide properties of restrained plasma and noncompensated beams are
dlaplay-d in the case of waves in the neter and centimeter range even for con-
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| paratively small plasma densities around 10% to 10'? cn™?), Under these conditions
j the high-frequency energy lozses during wave propagation, which are due to the cole
lisionz of plasma particles, are small, The density of electrons in metals (about |
1023) 44 many orders greater than fs necessary for ensuring waveguide properties
{in the microwave range. This leads to great losses of high-frequency power during !
:wa\_le propagation in metallic conductors. For plasma densities around 10°% to 10!3 i
: » the energy losses during particle transist through the plasma, which are proe’
: jportional to plasma density, are insignificant, from 10°5 to 106 ev/cm. This |
;means that plasma waveguides are "transparent" for acceleratzd particles. Accord- !
ing to the conditions of acceleration the particles are divided into individual b
lbum:hes. Thus the loss of particles moving in the plasma can increase greatly be- l
jcause of the occurrence of coherent deceleration representing the inverse of the |
!effect of coherent acceleration, which was established by V. I, Veksler (Symposfum | - 7
CERN 1, 80 (1956)), However, even for accelerated marticle fluxes of the order of | ) /
tens of amperes, these losses are all insignificant. Because waveguide properties . /
|are determined by the plasma, the metal surfaces can be remots from reglons with
"1 large’ field strengths or eliminated altogether, which permits a significant in-
icreue in the permissible voltages of the accalerating fields and a substantial dc-,;/
t
] .
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crease in the high-frequency energy losses. It is also important to concentrate i
the electromagnetic energy in the radial direction only in the rcgions where the |
accelerated particles are moving. Thus for a given fleld strength the electromag-
netic energy flux decreases markedly. If the fluxes of accelerated particles are
‘large, the waveguide properiies necessary for acceleration can be ensured by the

which particles the entrapped particles move, The beam itself which is injected
into the accelerator operates under these conditions of an accelerating. system. To
-clarify the possibilities of particle acceleration by means of electromagnatic
\Waves excited by charged particle beams, and also to inveatigate the influence of
beam instabilities upon the acceleration process, the Physicotechnical Institute,

- 1Academy of Scionces Ukrainisn SSR conducted theoretical and experimental investi-

i ‘gatlons on the Interaction of charged particle beams with a plasma. These Investi-

‘consideration, and in this way to a determination of the possibilities of plasma
:methods of acceleration which are being developed at this inatituts, The theory -

" ideveloped up to the present time of the interaction between besms and plasma has ’
!.

jbcen essentially a linear theory, As a result of the work of V, D, Shapiro end V,

8

lewraars -
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!I. Shevcherko at this Institute for the case of beams of not very large density, a !
‘nonlinear theory has been created which permits one to trace the process of in-
jteraction of an initially nonmodulated beam and mono-encrgetic beam with a plasma
:from the initial stage to saturation. As is shown, a large part of the beam's
.energy of ordered motion (75% of its Initial energy) is lost by the beam as a re-
:sult of collective imteractions with the plasma. Thus the energy expended upon
excitation of osci{llations amounts to 30%; upon increasing the thermal energy of
,the plasma, to 30%; and upon increasing the thermal eneryy of beam, to 15%. The
rexperimental investigations of this interaction were carried out by I. F. Kharchen-
ko and A, K. Berezin and their respective co-workers., Their results are in agree-
:ment with the theory of M, I, Gorbatenko, The mentioned institute has also car-
i!‘ied out further theoretical and experimental inveatigations on the problems of

i electromagnstic wave propagation in plasma waveguides excited by high-~frequency wall
jsources. The experimantal studies, by 0. G. Zagorodnov, et al,, showed that the re<
;8ults agree well with theory under conditions of insignificant nonlinear.effects.
;Cumnt experiments are concerned with highly-ionized plesmas with density 1041 to |
11012, orig. art. has: 4 figures, 1 table. . - . ] i

.' -
'licmlu/s ' ' A J

CIA-RDP86-00513R000928910005-7"

APPROVED FOR RELEASE: 03/13/2001



"APPROVED FOR RELEASE 03/13/2001 CIA-RDP86- 00513R000928910005 7

Lh2h2-66 s e - ,-3
ACCESSION NRs 61'5007973

~

; titute
+ ASSOCIATION® Fizlko—t.khnlclnlkly inatitut AN Ukl‘SSR (Phylicotechnicu Ins : »
- 1 AN UKPSSR) v o2

| . SUB CODE1 / NP
| SUBMITTED: 26Maysh . ENCL1 00 B )

i NO REF S0V: 005 - ’ - QTHER: 001

l
! | B
o . ; A

- — - - e e J.I.__ B e
Card 5/5 - . PRt tl )
' T § e+ + o i T e e g
T e eSS S [l S 7
-————_—_'“"“:‘"’.f_"v“'f“"' — —

APPROVED FOR RELEASE: 03/13/2001

CIA-RDP86-00513R000928910005-7"



